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FOREWORD

This is the seventh report in the Data Recuction Program Documentation
series. It is dated according to the date of completion of the documentation. No
implication * . made that this program will not subsequently be modified, amended, or
supersedeq, on the contrary, the history of radar data processing is one of continuous ’
evolution of techniques, and it is unrealistic to assume that stcady -state has been
reached. The PA-229 series is being published for the convenience of interested
parties, and Lincoln assumes no responsibility for the correctness of the information

presented, nor for its currency.

The preparation of reports in this series is under the Editorship of Charles R.
Berndtson of Lincoln, and of D.E. Nessman and R. H. French of Philco-Ford Corporation.
Inquiries, suggestions, corrections, criticisms, and requests for additional copies

should be directed to C.R. Berndtson.

The principal contributor to this report was G, L.. Shapiro (Philco-Ford). Due
to the intricate, evolutionary manner in which the programs came into being, the
editors regret that it is in general impossible to give due credit to all -- mathematicians

or radar analysts or programmers -- who contributed to the definition and writing of the

programs.

b Gyirwathlii

Alan A. Gromefstein

. amacr by
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COMMON SYMBOLS AND ABBREVIATIONS

(The units given for certain quantities are the units commonly used tor those

quantities, unless otherwise noted.)

ADT ALCOR Data Tape

ALCOR ARPA -Lincoln C-band Observables Radar k
ALTAIR ARPA Long-Range Tracking and Instrumentation Radar
Alt Altitude (km)

APS Average Pulse Shape

ARS ALTAIR Recording System

Avg Average, Averaging

Az Azimuth (deg)

CAD] Adjusted Calibration Constant (db)

C -band ALCOR frequency, 5664 MHz (NB) and 5667 MHz (WB)
DBLT Wide Band Pulse Doublet

El Elevation (deg)

BOYT End of File

GMT Greenwich Mean Time

h Hours

Hz Hertz

i Intermediate Frequency

in Inches

LC Left Circular Polarization

Isb Least Significant Bit

min Minutes

NB Narrow Band

NRTPOD Non-real Time Precision Orbit Determination Program
POD Project PRESS Coeration and Data Summary Report
Phase Presented in deg

PRF Pulse Repetition Frequency (pps)

PRI Pulse Repetition Interval (s)

pps Pulses per second

pts Points




R Range (km)

R Range Rate (km/s)

rad Radians

RC Right Circular Polarization
RCS Radar Cross Section (dbsm)

RF Radio Frequency

s Seconds

SD, Standard Deviation of Wake Velocity
SDBLT Wide Band Slaved Pulse Doublet
S/N Signal-to-noise Ratio

1] Time

TAL Time After Launch (s)

UHF ALTAIR Frequency; 445 MHz
A% Velocity

Vg4 Doppler Velocity

Moy Mean Wake Velocity

VHF ALTAIR Frequency; 155.5 MHz
WB Wide Band

WBS Wide Band Slaved

0 Total Off-axis Angle (deg)

A Wavelength

Denotes Muitiplication

vi




FLOW DIAGRAM SYMBOLS

PROCESS, ANNOTATION

DECISION

TERMINATOR

SUBROUTINE: where NAME 1is the entry
call into the subroutine

CONNECTOR:  where P gpecifies a page in the
flow diagrs mn, and L designates
a statement number in the program
listing or & reference point In the
flow diagram

CONNECTOR: where X implies a continuation
of the difagram to the next page

MAGNETIC TAPE

PUNCHED CARD

DISK

<>
s
fb
V.
®
E/ RS-
Q
s




M ALCOR TAPE READ PACKAGE

w |

~

The ALCOR Tape Read Package retrieves data from the ALCOR Data
Tape $4DF)> It contains two IBM 360 assembler language subroutines which
are called from the user's program. They are READJS and UNPACK.

"4
# N

A, READJS (See Appendix A.)

The first call to READJS opens the file and reads the ADT header
record. The second call to READ]S reads the ADT calibration record and stores
the values in a buffer area. The main program extracts the individual calibration
values it requires. Each subsequent call to READJS reads an ADT data record

consisting of eight ALCOR pulses.

If a parity error or an end of file condition is encountered by

READJS, indicators are set and transferrea co the main program.
The call statement is READJS (INBUF, IEOF, IERR).

INPUT

INBUF  First word in an ADT record?
OUTPUT

IEOF Indicator set if EOF is encountered

(0 =no EOF; 1 = EOF found)

IERR  Indicator set if parity error is encountered

(0 =no parity error; 1 = parity error found)
By UNPACK (See Appendix B.)

UNPACK unpacks the raw data from the ADT, and translates it
into a format usable by the IBM 360/67 computer. The call statement is UNPACK.

# INBUF (2) to INBUF (1803) r.ontain the remaining words in the record.



Unpacked data for each pulse is trans ferred to the main program
by a fixed common statement which is part of the main program. The common

statement differs slightly depending on the program used.

The listing in Appendix B is used in ALCTAP and ALC10. Listings
for the versions used by ALCPOD, ALC102, and ALERT are given in the reports

descriking those programs.

All items used in any common statement are defined below.

Many items have been retained in the common statement even though they are

1o longer used because of changes in tape format.




INBUF
AZ
IEL
INDEX
IPPRCS
IORS
IRANGE"
IPKPWR
1RDOT
IALT
INDAZ
INDAZ
INDEL
1RB54
1RB85
IOPRCS
1240B1
1240B2
1240B3
1241B1
1241B2
1241B3

STORED IN COMMON

ADT data record consisting of 8 pulses (900 bytes/pulse)
Az encoder angle (1sb = 360 = 2-17 deg)

El encoder angle (1sb =360 * 17 deg)

Not used

Tracked target NB LC RCS (1sb = 1 dbsm)

Not used

Uncorrected R (lsb = 14.989125 « 71 m)

Peak transmit power## (counts)

Range rate (Isb = 14.989125 « i m/s)
Not used

Not used

Not used

Not used

L.C amplitude (counts) in Range Gate 52
Not used

Tracked target NB RC RCS (1sb = 1 dbsm)
Reference channel log detector count
AAz log detector count

AEl log detector count

Reference phase detector count

AAz phase detector count

AEl phase detector count

See Appendix C.

## This is a misnomer. lt is a value used in peak transmit power computation. 1




XPPAGC
IBETA
NEWA

IBAND

NSW# #

rBIAst

ISVPRI
THRS
IMIN
ISEC
IMSEC
ISTAT
TRBIAST
ISTAT1
ISTAT2
ISTAT3
ISTAT4
IALSW
ISTSW
NBWB
ISIGNO

Total LC . ttenuation (Isb = 1 db)
Not used

Attenuation flag: 0 = prior to 15 Oct 1970
1 = after 15 Oct 1970

Not used

Flag: 0 = compute transimission time of pulse
1 = do not compute transmission time

8 range bias words [RBIAS (1) - RBIAS (8)] used for
correcting R (us)

Not used

Time pulse received, GMT h (Isb =1 h)
Time pulse received, GMT min (Isb = 1 min)
Time pulse received, GMT s (Isb =1 s)
Time pulse received, GMT ms (I1sb =1 ms)
Used by Subroutine STATUS called only by ALERT?2
Range bias

Not used

Not used

Not used

Not used

)
Used by Subroutine STATUS called only by ALERT"

Not used ;
Not used

#sce Appendix D,

L Only in ALCPOD common statement.

TSee Appendix E.




127812#
#

111582
JCON

NBEG
NEND
ITST
NUMPRI
xopaGct
ITBAND
ITAPNO
1PREY T
IPOLAR
ISSERR T

PIFA
(011 e

Pulse transmission: 0 =NBonly; 1 = NB and WB
Not used

Counts pulses/record; when count rcaches 9, a new record
is read and count is reinitiated

Initial pulse no. requested

Not used

Program Flag; indicates averaging interval completed
PRI count

Total RC attenuation (Isb = 1 db)

Bandwidth: 0 =NB; 1 = WB

Not used

PRF

Rolarization: 0 =LC; 4-=RC

Attenuation slow switch flag: 0 = attenuation usable; 1 =
attenuation indeterminate

16 step I.C IF attenuation (db)
16 step RC IF attenuation (db)

# Not in ALERT common statement.

it Only in ALERT common statement.

TSee Appendix D.
TTSee Appendix F.

T T D



PFSA
OFSA
PSSA
OSSA
PSSL
OSSL
ICODE

1273B5
1273B6

127387

1273B8
IMOVP

IMOVO

IOFFST

LC fast switch RF attenuation (db)
RC fast switch RF attenuation (db)
LC slow switch RF attenuation (db)
RC slow switch RF attenuation (db)
1.C slow switch attenuator loss (db)
RC slow switch attenuator loss (db)

Code designating type of pulse:

0 =NB

12=0Wib

2 = Phantom (not expected on ADT)
3 =WB

4 =not used

5 = DBLT

6 =not used

7 =$SBBLT

Code for WBS waveform transmission: 0 =off; 1 =on

Code identifying altitude region: 0 = endoatmospheric (< 120 km);
1 = exoatmospheric (> 120 km)

Mode for control of offset range gates: 0 = automatic control# -
1 = manual control

DBLT waveform trans:nission: 0 = off; 1 =on

Indicates whether primary and offset range gates are being moved
manually; 62 to 60 counts: not moved; < 62 or > 66 counts: are
moved: the separation between the primary and offset gates remains
constant

Indicates whether offset range gates are being moved manually; i
6% to 66 counts: not moved; < 62 or > 66 counts: are moved

Range offset (WBS and SDBLT) (Isb = i4.989125 2-11 m)

# Range offsets are a function of altitude region.




#

XDPTIM Pulse transmit time (GMT total s) (lsb = 10-6 s)
IDAT i 680 amplitude and phase data words for LC and RC (counts)
REFERENCES

1, ""ALCOR Data Users Manual'", (U), LM -86, Lincoln Laboratory, M.I.T.
(17 June 1970), UNCLASSIFIED.

% "Data Reduction Program Documentation, ALERT, (Effective: April SO7d)",
PA-229-11, Lincoln Laboratory, M.I.T. (to be published), UNC LASSIFIED.

d Only in ALCPOD common statement.

Not used in ALERT common statement,




APPENDIX A

SUBROUTINE READ]S PROGRAM LISTING

XLBUF
XECH
XERR
BASE

READJS

WHICHF

NEXTUBUFL

SK1

NEXTBUF2

START
ENTRY
SPACE
34V
EQu
eQu
EQU
SPACE
SAVE
BALR
USING
ST

LA

ST

LR
SPACE
LM
SPACE
L

C

BNE
SPACE
CPEN
REAC
CHECK
Mve
LA

o]
SPACE
L

)

8M

8
SPACE
MVC
CHECK
REAC

SPACE
MvC
CHECK

CALL REFADJS(INBUF,IECF,IERR)

REACJS

—O B

2

(14,17),0,%
12,C

®,BASF
13,SAVEA+4
T+SAVFA
7,8(0,13)
13,7

XZBLF s XERR,C(1)

7,1FRSTIL
T4 LERP
W ICHF

(INCCR, (INPLT))
RCA3,SFyINCCB,BLFF1,7212
RCB3

BUFNUM (4} ,Z2ERC
IERST1(4)CONE

SK1

3, BLFNUV
3, ONE

NEXTBi'F2
NEXTBUF1

BUFNUM(4),ZERC

RCR1

RDA2,SFy INCCB,BUFF2,7212
9, ABUFF]

LCOPQ

BUFNUM(4 ) o ONE
RCB2




REAC RCBLl+“F,INDCB+BUFF1,7212

L 9, ABUFF2
SPACE
LCCPC LR JC o XZPUF
SR 11,11
SR 3,3
LA 8,1807
LCCPZ L 7:0(3,9)
ST 1,0011,10)
8CT 8y INCUP ¢
B cuvTL P
INDUP LA 3,4(3)
LA 1l,4(011)
B LCOPLZ
curtLe B RETLRN
SPACE
BACRC L 2, U0NE
ST 2:0(XFRR)
BR 14
SPACE
ENCFILE L 2+ 0ONE STORE END OF FILE INCICATOR
ST 2,0(XTCF)
599 CLOSE (INCCP,LEAVE)
RETURN L 13,SAVEA+4
RETURN (14412),7
SPACE
CNUP 0,8
INDCB CCB DSORG=PS yMACRF=(RC),DEVD=TA,DEN=2,8LFNC=1+ECDAC=ENCFILF,C
SYNAD=BADRC BFTEK=S, DONAME=FT11F0O1
SPACE
CNGP 044
LERD CC Fro?
CNE cC [, [0
TwC ccC EUS25

IFRST] cc RIQM

BUFNUM cc EROM
SPACE

ABUFF1 cc A{BUFT1)

ABUFF2 Qe A(BUFF2)

SAVEA cc 18A(*)
SPACE

BUFFL csS 18C3F

HU+F2 CS 18023F
END




APPENDIX B
SUBROUTINE UNPACK PROGRAM LISTING

CSECT
ENTRY UNPACK
UNPACK SAVEL

CRGOP 15
CNCGP 04 4
BALR 24,0 N
USING START, 2,3
START L J,8ASA
L 4,CLBYF
L 5, CUBLF
L 6,0CLBLUF
A Se=F'40G6"
A 6y=F'"71G2"
USING CﬁUF'Q'S'ﬁ
B START!
CUBUFk cc viicaov)
HASA CC A{STAPT+4CY6]
STARIT1 LA By INBUF  NUMPRI=8®INPR-1)+JCOM

MVC TEMP(7),C(8)
MVC TEMP2(3),C(8)

i g, TLM?

SLL 9.8

SRL 9, 1¢€

S 9, CNE

SR By 8

[ BoEIGHT

A 9,J4C0OM

SHI FoNUMPR]

L GyNFET

C QeNUMPT ]

BH CCELTAR

SPACE

LA ByWlL273

A B8y INDEX

#vC TEMF(),0(8)

L G, TEMP

N Q,=X"FCCOCUOOD"

SRL 9,28

SYi 9,1C0TtE CCMPUTE THE CCCE FCR PRI
- g, TEM"

N Gy=Xt08CCLCOO0"

SRL 9,27

ST 9,127185 WBS MCCE INCICATOR

L Sy TEMD

N 3,:X'74C0C00C*

SRL Gy 26

ST 9,127178¢ ENCO-EXC SCAN INDICATCR s
L g, TEMP

N G,=X*M2C0CCCO?

SRL 9,25

ST 9,127247 WBS SCAN MCDE INDICATCR
1 G, TEMP

N G,=X'"1CCCCC .
SRL Fe24

ST Fel 788 DCUBLET MCLCE INDICATCR
L 9, TEMP

N g,=X*"0100CCC"*

SRL 9,2C

ST g,1271712 NB/wB INCICATER

10




SPACE

Gacol LA 8,wC233 COMPUTE GMT
A 8, INDFX
MVC TEMP({I),0L(8)
L 9, TEMP
N 9,~X'1FC00000"
SRL 9y 24
ST Gy IHRT STORE HRS
L. 9, TEMD
[ F,=x'CC3IFCCO0"
SRA 9,16
ST 9, IMIN STCRE MINS
L 9, TEMP
N G,=X*"CCO3FCO?
SRA 9+8
ST 9, ISEC STORE SECS
LA By WC24
A 8, INDFX
MVC TEMP(2),0(8)
L 9, TENMD
N 9y=X'TFEOCCCO!
SRL 9y 21
ST 9, IMSFC STORE MSEC
SPACE
L 1C,CNF
ST 1C, IXf
LA 1CyICAT
LA 9ywC 1
SR 11,11
LCcLPC A 9y INDFX
SR 12,12
LA 9,170
SPACE
Lccec 1C T¢C(L?2,S) STORE CNE PCLARIZATICN (PP CR OP)
SLL T+24
SRy 1424
ST 7,0(11,10)
BCT 8, INOUP
LA 1l,4(11)
SPACE
L 9y 1 XC GET NEXT POLARIZATIUN
A 9, ONE
ST 9. IXC
C 9, TWG
BE PP PH
C 9, THRFE
BE CPLCG
C 9, FCUP
BE CPPH
8 ouLT
SPACE
INLUP LA 12,1(12)
LA l,a(ll)
o} LCCPD
PPPH LA J4WLSP
8 Lceec
LPLOG LA 9,WC1l18
B LCCPC
CPPH LA 9,WC175
B LCurC

11




curt

NLSTMP

XO1V
XCivl

stvoust

NBNWHN

NCCEVS

wBAND

sLvous2

SPACE
LA

HVC

ST
LA

MVC
ST
SRL
ST
SR

ST
SPACE

SRL
UNE
SPACE
SRL

BE
SPACE

ST

SPACE

SRL

By WC2¢(4

84 INDEX
TEMP{1)},0(B)
9,TEMP

9, WCRNGA
8,WC273

8, INDEX
TEMP(3),01{8)
9, TEMP
9,WCARNTI

9, RCAT G4
9,=xX'FFFFEQCC’
9,13

9,STEMP
9,=F*10C000CC"’
8,8

8,STEYP
F,STEMP

9, INBUF
9,31

9y LERT
wWBAND

9,wWCRM"T3
9,=x'"1C00CC0"
9,24

9, LERP

stvCcurl

&,FCU®
8,CIVSR
NEWPRF

I,WCRITTI
9,=x'CBCOCCCO’
9,217

94 LERT

NENWEN

XC1lv

9,kCR"7)3
9,=%X'n010C0CO"*
9,2C

9,ZERM

NCDIVS

By TwO

XCivl

a8, ONE

XClvl

9, WCRMT3
9,=x'c1C0CCCO’
9,24

9, ZERM

SLVYCuR2

8,Tw0

xXcivl
9,wCR73
9,=X'C8C0C000"’

12

PRF CALCULATICN

TRANSMITTELC PRF

N NARRCW PAND
LR

IN CCLBLEY MCOE

BIT 5

[N SLAVEC CCUBLET MLDE

BIT 12

NB/wWB EaCePs.

N8 CNMNLY

81T 8

IN DCLBLETY MCODE

8IT 5




NEWPRF

NEXTh

GCCCN

SRL
BNEC

SPACE
SR

ST
LA
MVC
SRL
ST
LA
MVC
SRL
ST
LA
A
MVC
SRL
ST
LA

MVC

SRL
Sttt
ST
LA

MVC

SRL

ST
LA

MVC
LA
ST
LA

MVC

9,217
9, ZERC
XDtv
8,TwC
XCIivi

Bs8

9, STEVP
A,0IVSR

9, [PRF

HeWC237

8y INDFX
TEMP(),0(8)
9, TEMP

9y =X TFFFCQCO?’
9,14

9,14a2

8ywC 236
8,INOFX
TEMP(2),C(8)
9, TEMD
9,=X*TFFFCCOOQ"’
9y 14

9, [EL

8y WC2F5

8, INDFX
TEMP(Y),0(8)
9, TEMP
9,=X*FFFFEQCO?
9,13

9, TEMP2
BoyWL2FT

8, INDFX
TEMP(),0(8)
9, TEMP
9,=X'FFFFQQ00"
9,16

9, TEMP2

9,11

9y TEMN2
8,WC2¢6

8y INDFX
TEMP(?),0(8)
9, TEMD
9,=X*FFEQCCOO?
9,21

9,TEMP2

9, IRANGE
BeWCL15

8,y INOFX
TEMP(),0(8)
Qe TEMP
9,=X"COFFCC0O"*
9,16

9, | PKOKWR
By WL 2K9

Ry INDFX
VEMP(3),01{8)
9, TEMD

9,zF 0"

13

IN SLAVEC CCUBLET FCOE

WB ONLY

STORE A2

STCRE ELEV

STORE RANGE

STORE PEAK PCWER




£avTG1
carn2

CFFCCM

RPLUS
RNEG

CFESKP

BNL

SRA
LCR

SRA
ST
SPACE
LA

MvC

SRL
SPACE
SRL
ST
SPACE

ST

BE

BE
SPACE
LA

A

MVC
SR
BNL

SRA

STL

DeTG1
9,=X'"TFFFFFOQ"
9,8

9,9

CCYG2

9,8

94 [RDCT

ByWC117

8y INDT X
TEMP(),0(H)
94 TEMP

9, =X'FFCCCO0N'
9424

9, IMQVP

94 TEMP
9,=X*'"OCOFFQO"*
9,8

9, 1vQV0

9,9
9y ICFFST
9, 1COPE
9, THRFE
CFFCOM
9y SEVEN
CFreov
OFESKD

Bywl278

By INDIX
TEMP(3),0(8)
q'q

9, TEMP

Qg LERT

RPLLS

9, =X'TFFFFFCO?
9,8

q'q

RNEG

9,8

9y ICFFST

8,WC2¢3

By INDFX
TEMP(2),0(8)
9, TEMP
9,=X'FOCOOCCO"
9,26

11,PIFA
0,0(9,11)

Oy XPPAGC

9y TEMP

9, =X '""FCUO0CO!
9,22

11,C(FA
0¢0(9,511)

Oy XCPAGC

9y LERD

STORE R-CCY

ARE PRIMARY AND OFFSET MQVING

1S OFFSET WINDUW MCVING

RANGE CFFSET FCR SLAVEDL WINDOW

GET VALLE FRCM PIFA TABLE

GET VALUE FRCM NIFA TABLE




CKFSOr

CKSspPpP

INCET

CKSSCP

PPTEST

BNE

9y ISWSSP

9, [SWSSC

9, [SSFRR

ByWLC 279

8, [INDFX
TEMP(3),0(8)
9, TEMP
9,=X00C00200"
9y LERD

CKFSQOP

OyPFSA

0y XPPAGC

0, XPPAGC
9,TEMP
9,=X'N0COCL100"
94 ZERP

cKsspep

0,0FSA

04 XCPAGC

0,y XOPAGC

11, TEMP
11,=X°008C2000"
11,=F*QY
cxssor

8+CNE

B8y [SSFRR
CCELTAR

11, TEMP
1l,=xX'CC4CL00C"*
114s2F'0°

INOGET

9,wC239

9, INOFX
TEMP(?),0(9)
ICyTEMP
w252

9, INOEX
TEMP(3),0(9)
11, TEMP

FeWL 272

9, INDFX
TEMP{3),0(9)
10,=X'00802000°
[Cy=xX'0CELCCOO!
ST4

CyPSSL

O, XPPAGC

Oy XPPAGC

9, CNE

9y [SWSSP

B8y NEWA

84y ZERN

OPTEST

9, TEMP
9,=X*10C8CCC0"
g, sF'0

RCBKLC
11,=xX*0800CCOC"*
11,Z2ERQO

SLC

CHECK BIT 23 (PFSA)

AOD [N PFSA VALUC

CHECK BIT 24 ICFSA)

AOC IN CFSA VALUE

INOETERMINATE SITLATICN

AUX.MICR.WCRD INTC REG.10
ALX.MICRCWAVE WCRD INTC REGWLL

RANGE TR.WCRC INTC TEMP

ACO IN PSSL (CCNO.B)

OLD COR NEw ATTEN.

ATTENLATCR READBACK
$74 ARMEC
STATUR REAC EALK




NOATTLC LE

ROBKLC N

SLC LE
steacc STE

CPTES | LA

Le

S ) L

NCATTRC LE

mMveC

RDBKRC N

SRC LE

STCRCC STE
MVC
cuTl L

BNE
LE
SE

0yPREVLC

0+ XPPAGC
JSWLCU4) o ONE
1SSERP {4 ),0ONE
OPTEST

11,=X* 04000000
11,Z2ERQ
NCATTLC

CPTEST

0,PSSA

Q. XPPAGC

Qs XPPAGC
1SwWSSP{4) ,0ONE
9,WC237

Gy INDFX
TEMP(3),0(9)
1C, TEMP
9,Wl252

Gy INUFX
TEMP(3),0(9)
11, TEMP
9y,WC272

Gy INDFX
TEMP(3),0(9)
1C,=X'0C4C1000°*
1C,=X*0C&000GQ"*
ST5

0,0S8SL

0« XCPAGC

0+ XCPAGC

9,0NE

F4 1SWSSC
ByNLWA

BeZERP

cuTtt

G, TEMD
9,=zX*00C4CCO0"
9,=FrN?

ROBKRT,
1142X'02000000"
11,2ERC

SRC

0,PREVRC

0, XCPAGC
JSWRC{4),ONE
ISSERR{4),ONE
CLT1
11,=x'0100000C*
11,2ERQO
NCATTRC

CurTl

0,05SA

0 XCPAGC

0 XLPAGC
1SWSSr(4) ,CNE
9,JdSwlC

Gy LERD

cur2

Qs XPPAGC
0.=E'16"?

S74 NOT ARMEC
STATUS REACBACK

ACD IN PSSA (CCND.B)

AUX.MICR.WCRD [INTC REG.10
ALX.MICPRCWAVE WCRD INTC REGe1l

RANGE TR.WCKD INTC TENP

ACD IN CSSL (CCND.B)

.OLD CR NEw ATTEN.

ATTENLATCR READBACK
S75 ARMEC
STATUS REAC BACK

S75 NOT ARMED ]
STATUS READBACK

ACD IN OSSA (CCND<R)

.16




STE 0, XPPAGC

STE 0,PREVLC
curte L 9,JSWRC

(G 9y ZERC

BNE ENDALFRT

LE G+ XCPAGC

SE Oe=E'160"

STE CeXCPAGC

STE OsPREVRC
ENCA! FRT MV(C JSWLC(4) 4 ZERD

MvC JSWRCU14)ZERD

L 9, 1 TBAND CCMPUTE RANGE BIASES
c 94 2ERF
BE  NEANC
LE 2,REIAS+16 WICE BANC TAPE
STE  2,TRBIAS
L 9, [vOL AR
c 99 ZERT
BE  LCPCLAR
LE 2,REIAS+20 0P PCLARIZATICN
AE 2, TRBIAS ACC wE CP 21AS
STE 2, THBTAS
L 9y 1SWSSC IShSSC WAS SET IN AGC CCMP.
6 9, CNE =1,ADC 32 CB (CP!}
BNE  CCELTAR
LE 2,RBIAS+28 ACC IN OPSSA- RBIAS(8)
AE 2,TRBTAS
STE  2,TRBIAS
B CCELTAR
LCPOLAR L Iy LSWESP
c 9, CAE
BNE  CCELTAR
LE 2,RBIAS+24
AE 2, TRBTAS ACD IN PSSA-RLIAS(7)
STE  2,TRBTAS
B CCELVAR
NEAND  LE 2,RBIAS NARRCh BANC
SYE  2,TRBTAS
LA ByWC273 CENTER CR ECGE T.alH
A 8, INDEX
MVC  TEMP(7),0(8)
L 94 TEMP
N 9,2X11GC1OCO0"
G 9y LuRC
GNE CKNEEPGE ECGE TRACKING
B CKPCLAR CENTER TRACK
CKNBECGE L 8y 1RDM CHECK SIGN CF R OCT
c 84 ZERD
BH  CKNELDPW
LE 2,RBIASH4 LEADING ECGE BIAS
AE 2,TRBTAS
STE  2,TRBTAS
B CKPCLAR
, CKNELCW  LE 2,REIAS+8 TRAILING ECGE bIAS
L AE 2, TRBTAS
2 STE  2,TRBIAS
> CKPOLAR L 9, 1POLAR CHECK PCLARIZATION CESIREC
E c 9, ZERC
BE  CCELTAR
£ LE  2(RBIASe12 ACC NE OP RIAS




AE 2. TRBIAS
STE 2+TRBTAS
COELTAR RETL

Temp oC FeOe
TEMP2 cc Fion
IxC oC Feo*
NPYAPE cc G0, v
PRINUM oC (AU

IPASS oC Feo
ISwSSO cc ASOU
ISwssP cC Eok
CIVSR cC Froe

wORD64 cc Froe
wWORDT3 oc FeO*
STEMP cc ALY
JSWLC cC Fto*
JSWRC Lc F¢D?

PREVLC cC E*'C.C*
PREIVRC cC E*'C.0¢

LERO cC F*O*
CNE cc sl
TwC oc FiL2
THREE cC e
FOUR cc e CR
SEVEN cC (#0774
CIGHT cC Fgy
Cl0 cC PONGE
ciGo cC Frico®
cl000 cC Fricone
CRUF CSECT
INBUF Cs cL3
wCl ns CcL3 PP LCG C.

CS CL4d
w018 cS CL3
w019 Cs cL3

Cs cL27
w029 CS cL3
w030 CS cL3

CS cLsl
w058 Cs cLin PP PHASE C.

LIABE-) UGS CL3

wCllé Cs CL3

wWO117 cs cL3

LYARE. LS CL1Tl CP LC6G O.

w0175 CS cL17l CP PHASE C.

w0232 Cs CcL3

w0233 CS cL3

w0234 CSs cL3 ]
0s cL3

w0236 bs cL3

w0237 cs cL3
CS cL3 >

w0239 CS cL3

w0240 DS cL3

w0241 CS Ci
w0242 oS CL3
CS cL27

wC252 Cs CL3
wC253 cs CL3
0s cL21?
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-

-
]

Ia. o
=1

wWD263
w0264
w0265
wWD266
WD267
wD268
wD269
w0210
w0271
wh272
wWD213
w0274
wWB2175
w276
wWi217
wD278
w0279
wWD280

1AL
1EL
INDEX
IPPRCS
10RS

I RANGE
IPKPWR
IRDOT
TALT
INDAYZ
JNDAZ
INDEL
IRBS54
IREES
10PRCS
124081
124082
124083
124181
124182
124183
XPPAGC
IRETA
NEWA
BAND
NSW
RBIAS
ISVPRI
IHRS
IMIN
I1SEC
IMSEC
STAT
TRBIAS
ISTATL
ISTAT?Z2
ISTAY3
ISTAT4
IALSW
1STSw

CL3




ISIGNO
127812
JCCN
NBEG
NEND
I7ST
NUMPR |
XOPACGC
ITBAND
ITAPNO
IPRF
IPCLAR
ISSERR
PiFA
ClrA
PFSA
CFSA
PSSA
CSSA
PSSL
CSStL
ICODE
127385
127386
127387
127388
IMCvP
IMCcve
I0FFST
IDAT

DS
DS
DS
DS
CS
DS
oS
LS
0s
0s
(R
Cs
DS
oS
DS
DS
DS
DS
0s
DS
DS
DS
0s
bsS
DS
DS
DS
DS
0s
DS
END
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APPENDIX C
IRALIGE

The raw tracked target range (IRANGE) is recorded in a set of three

registers: two coarse range registers (Isb = 15 m) and one fine range register

(1sb = 14.989125 = 2 = m). IRANGE is the sum of these three ranges, which

is always larger than the true target range. The main program must correct

for the difference between the true range and IRANGE. g

#See Appendix E and Ref. 1, Appendix E.




APPENDIX D
TOTAL ATTENUATION

The total LC (XPPAGC) and RC (XOPAGC) attenuation is computed in Sub-
routine UNPACK and transferred to the main program through the common

statement. The equations used for attenuation depend on the date of the mission.

A. Missions betwesn 15 February 1970 and 14 October 1970

XPPAGC (db) = PIFA(I) + ?FSA(]) + PSS L(K) + PSSA(L) - 16

XOPAGC (db) = OIFA(I) + OFSA(J) + 0SS L(K) + OSSA(L) - 16
where

PIFA and OIFA are sixteen step IF attenuators. The attenuation

is found in Calibration Record Words 512 - 527 (PIFA) and

528 - 543 (OIFA) as a function of 1.

1is found in ADT Data Recrrd Byte No, 787 [Bits 1-4 (PIFA),
Bits 5-8 (OIFA)].

PESA and OFSA are fast switch attenuators. The magnitude
of the attenuation is given in Calibration Record Words 592
(PFSA) and 594 (OFSA).

] is found in ADT Data Record Byte No. 717 [Bit 7 (PFSA) and
Bit 8 (OFSA)].

PSSL and OSSL are slow switch losses. The magnitude of the
loss is found in Calibration Record Words 629 (F5SL) and 630
(OSSL).
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K has three possible values determined from the ADT data record as follows:

For FS5L

Byte 716 Byte 717

Bit 1 Bit 3 L
0 0 #
0 1 0
| 0 4
1 il f
For OSSL

Byte 716 Byte 717

Bit 2 Bit 4 1
0 0 #
0 1 0
4 0 1
1 1 #

W S e g ST

it Indeterminate, therefore RCS data cannot be calibrated. When this occurs, a flag
(ISSERR) is set for the main program, and XPPAGC and XOPAGC do not include slow
switch losses or attenuation.




PSSA and OSSA are slow switch attenuators. The magnitude of the attenua-

tion is given in Calibration Record Words 593 (PSSA) and 595 (OSSA).
L is found in ADT Data Record Byte 815 [Bit 5 (PSSA) and Bit 6 (OSSA)].
Note: If K is zero, PSSA and OSSA are not used and L need not be checked.

B. Missions after 15 October 1970

XPPAGC (db) = PIFA(I) + PFSA(j) + PSSA(L) - 16
XOPAGC (db) = OIFA(I) + OFSA(J) + OSSA(L) - 16

L is determined by combining the command to the slow switch attenuators,
found in ADT Data Record Byte 815 [Bit 5 (PSSA) and Bit 6 (OSSA)], and the status
readback of the attenuators, found in Byte 754 [Bits 5 and 6 (PSSA) and Bits 7 and 8

(0SSA)].

L has three possible values determined from the ADT data record
as follows:

For PSSA

Byte 815 Byte 754 Byte 754

Bit 5 Bit 5 Bit 6 L

0 N/A 0 #

0 N/A il 0

1 0 N/A #

| il N/A 1

§ Indeterminate. When this condition exists, L is set equal to its previous value
(previous pulse), XPPAGC and XOPAGC computed, and a flag (ISSERR) set for the
Fortran main program.
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For OSSA

Byte 815 Byte 754 Byte 754

Bit 6 Bit 7 Bit 8 L
0 N/A 0 #
0 N/A 1 0
1 0 N/A it
| 1 N/A 1

Indeterminate. When this condition exists, L is set equal to its previous value
(previous pulse), XPPAGC and XOPAGC computed, and a flag (ISSERR) set for the
Fortran main program.
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APPE! DIX E
RANGE BIAS (TRBIAS)

TRBIAS is computed from 8 range bias words [RBIAS (1) - RBIAS (8)]

as follows:
NB Data
Polarization Track TRBIAS
LC Centroid RBIAS (1)
LC or RC Leading edge RBIAS (1) + RBIAS (2)
LC or RC Trailing edge RBIAS (1) + RBIAS (3)
RC Centroid RBIAS (1) 4+ RBIAS (4)
WB Late Slow Switch
Polarization Attenuator TRBIAS
e Inactive RBIAS (5)
RC Inactive RBIAS (5) + RBIAS (6)
LC Active RBIAS (5) + RBIAS (7)
RC Active RBIAS (5) + RBIAS (8)
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APPENDIX F
PRF DETERMINATION

IPRF is the PRF for the particular waveform on the tape and is computed

as follows:

Type of 4
Data Waveform IPRE
NB DBLT PRF/4
NB SDBLT PRF/4
NB WBS PRF/4
NB WB PRF/2
NB NB PRF ##
WB WB PRF/2
WB DBLT PRYI'/2
WB WBS FRF/2
WB SDBLT PRF/4
#ALCOR waveforms are shown in Fig. 1.
idi

When in this mcde the ADT may contain every pulse or, more frequently,
every other pulse.
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FIGURE 1

ALCOR WAVEFORMS
Waveform
NB NB NB NB NB
1 (NB) | l o
NB WB NB WB NB

nowe) | 1 b - —

NB WB WES WB NB
mo(wes) | 1 | 1 —
0 5 10 15 20
T (ms)
NB DBLT DBLT NB

—--rg

IV (DBLT) Jl

NB DBLT P SDBLT NB
Vv (SDBLT) | } | ——
0 6.25 12,50 18.75 25,00
T (ms)
NOTES

1. All waveforms are shown at maximum system PRF.
2. Wide band pulse doublet leading edge to leading edge spacing is 23. 2 ps.

3. The phantom pulse (P) is an imaginary pulse inserted by the Real Time
Program for timing considerations. This pulse is not found on the ADT.

28




